217.
A COMPARISON OF X-RAY
FLUORESCENCE AND WET CHEMICAL
ANALYSIS OF AIR FILTERS FROM A
SCRAP LEAD SMELTING OPERATIOR.
M. Harper, M. Andrew, NIOSH, Morgantown,
WV; T. Hallmark, Mississippi Space Services,
John C. Stennis Space Centes, MS.

Personal and area air samples were taken at a
serap lead smelter operation at a bullet manu-
facturer using the 37-mm styrene/acrylonitale
filter cassette, the 37-mm GSP or “cone” sam-
ples, the 25-mun lustitute of Occupational
Medicine (I0M) inhalable sampler, and the 25-
mm Button sampler (developed by the
Univessity of Cincinnati). Pure, homopolymer,
polyvinylchloride filters were used to capture
lead particulate. The filters were pre- and post-
weighed, and analyzed for lcad content using 2
portable x-ray fluorescence (XRF) 2palyzer.
The filters were then extracted with ditute nitric
acid 1o a sonic bath and the sofutions analyzed
by inductively coupled plasma optical emission
spectroscopy (ICP-OES). The 25-mun filters
were analyzed asing a single XRF reading,
while thuee readings on different parts of the
filter were taken from the 37-mm filters in
accordance with currcot NIOSH/OSHA
methodology. The single reading from the 25-
mm filters was adjusted for the nominal area of
the filter to obtain the mass loading, while the
three readings froms the 37-mum filters were
yoserted into two differept algonthms for caleu-
tating the mass {oadings, one from NIOSH and
one from OSHA, and the algorithms were com-
pared. The 1OM is the only sampler where
material collected in the sampler, but not
caught on the filter, is iatended to be part of the
sampler. Therefore, the cassettes were rinsed
separately to determine how this mght hias the
on-filter apalysis, but ICP analysis found ooly
insignificani amounts of lead, in Jine with other
studies. All fouc samplers gave very gaod cor-
relations betweeo the two analytical methods
above the limit of quantniation of the XRF pro-
cedure, although the limit was lower for the 25-
mm filters (3 pg) than for the 37-mm filters (10
1g). For both types of 37-run filter, the OSHA
algorithru gave results closer to the ICP vatues
than the NIOSH slgorithm,

218.

POTENTIAL WORKPLACE EXPOSURES
FROM METAL CASTING PROCESS
EMISSIONS. C. Glowacky, J. Stone,
Technikon LLC, McClellan, CA.

Workplace exposure to hazardous materjals
in the metal casting industry has been the topic
of many publications and preseatations over the
last 30 years. Most have focused on physical
hazards such as heat and physical stress, ipor-
ganic chemicals such as silic, and a limited
number of organic compounds. The Casting
Emission Reduction Program (CERP), a pub-
lic/private cooperative research and develop-
ment program, has identified numerous com-
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pounds emitted from a variety of rmetal casting
processes that greatly tncrease the potential for
excessive workplace exposures, Many of these
compounds and the method(s) of thoir forma-
tion and release to the epvironment have not
been reported in the literature, The CERP target
analyte list contsins over 100 specific com-
pounds that are routinely measured to concen-
trations of 10 fo 100 pans per billion. This
presentstion wil) detail those ocganic com-
pounds emitted from major metal casting
processes such as cose making, mold making,
ang pouring, cooliog, and shakeout activities.
The information will be subdivided by the type
of metal being cast, the chemistry of the binder
system used to prepare the core or mold, and
the type of molding ot core making process.
The specific compounds found in each scenario
will be ranked in order of the amount of com-
pound emitred comparted to the weight of metal
cast, sand used, and/or binder used.

219.

INVESTIGATION OF A VOLATILE PRE-
IMPREGNATE FOR USE IN A SELF-
VALIDATING DIFFUSIVE SAMPLER. M.
Reed, Trident Technica! College, Charleston,
SC; D. Underil], C. Feigley, University of
South Carolina, Columbia, SC.

The diffusive sampler is a valid air sampling
device which can be used 1o measure airborne
contamuaats in the workptace. The primary
liitation to the diffusive sampler is the uncer-
tainty in the determination of the diffusiviry
coefficient as the diffusivity coefficient varies
with eavironmental factors that affect complete
sample uptake and retention. Accurate determi-
nation of the airflow rate cannot always bz
actueved due to the uncertainty of the diffusivi-
ty coefhicieat affected by these factars. Qur
objective was to improve the accuracy and
assess abuse or misuse of the diffusive sampler
by developing a self-validating diffusive sam-
pler that will significantly improve the quality
of air sampling data, A volatile pre-impregnate
was investigased with adsocptive properties that
will tesult in reverse diffusion vnder ambient
conditions and that has 2 chemical half-life.
The properties of the volatile pre-impregnate
include: (1) a sufficiently high vapor pressure
such that significant desorption will occur if the
sampler is allowed to desorb after the sampling
period; {2) easy detection so that only trace lev-
els of the volstile pre-lmpregoate need to be
placed onto the adsorbent; (3) not commonly
present in the workplace so that uptake of the
volatile pre-impregnate from the atmosphere
will not be a confounding factar; (4) chemical-
ly stable; (5) readily available; and (6} low in
toxicity. Diffusive samplers were exposed to
the volatile pre-impreguate in 3 chamber,
allowed to reach equilibriurn, exposed o the
ambient atmosphere, and desarbed with
chlorobenzene. The volatile pre-impregoate was
analyzed by gas chromatograpby with 2 flame
ionization detector end confirmed by gas chro-

roatography with mass spectrometry. There are
very few chemical compounds that have the
physical and chemical charcteristics svitable for
use as a volatile pre-impregnate in a self-valj-
dating diffusive sampler. Chloromethane meets
the criteria and appears to be the most promis-
ing volatile pre-impregnate.

220.

PROBLEMATIC EFFICTENCY OF MDJ
SAMPLING. L. Saarinen, Finnish Iustitute of
Occupatiooal Health, Helsinki, Ficland.

Methylene bispheny! diisovyanate (MDI) is
atormised and eveporated during the exothermic
polymensation process. The data on the rela-
tionship between exposure to MDI and the
effects it induces are scarce. This may be due
to the complex etiology of the effects and/oc in
the shortcomings of exposure measurements.
Sampling methods for MDI were compared in
pairs to identify problems.

In the test chamber, the MD] aerosol was
produced with a Liu-Lee 2erosol generator
without a polyo} component, and a vapor-
aeroso) mixture was penerated in the polymeri-
sation process. The aerosols were characterized
with a scanning electron icroscope and a par-
ticle size countes. Solvent absorption and vari-
able coated filters were used in the tests. 1-(2-
methoxyphenyl)piperatzine (MPP) was the
derivative reagent. The filters were coated with
20 or 2 pruol MPP in toluene. The samples were
collected under vanabdle airflows and analysed
with a high-pecformance liquid chromatograph.

The collection efficiency for solvent absorp-
tion methods was mainly a function of
flowrate. The sampling cfficiency was poor for
particles under ) pm in size. The loss depended
also on the slowness of the reaction rate both in
the glassware and on the coated filters. The col-
lection efficieacy in the solid-state system of
coated filters depended op sampling rate,
amount of applied reagert, diffusion, and
porosity.

All the tested sampling methods were incom-
plete, and underestimated the actual concentra-
tions of fast curing MDI present as & mixtuce of
aerosol and vapor. To minimize the underesl-
mution, complementary methods for determin-
ing the exposure to MDI are recommended to
be used simultancously. The detection limit of
analysis restricts the measurernent of very shon
but high exposure peaks. It was therefore diffi-
cult to assess the actual exposure 2nd dosage.
Alternating efficiencies under varable sam-
pling conditions impede the establishing of the
dose-response relationship.

2921.

COMPARISON OF SAMPLERS FOR
COLLECTING WOOD-DUST AEROSOL.
M. Harper, M. Andrew, NIOSH, Morgantown,
WV; Z. Akbar, University of Alabarna at
Bimmingham, Birmingham, AL; B. Muller,
Honda Maoufacturing of Alabama LLC,
Lincoln, AL.

AlHce 2004—May B-13 « Atlants, Georgia


wdb1
Highlight


Particle size disiributions in the inhalable
size range collected by different personal sam-
plers for wood dust were compared. Samples
wefe coltected over a short sampling peniod (<2
hours) on PVC filiers, removed, suspended, and
re-deposited evenly on a MCE filter, which was
then cleared, and portions examined by optical
mycroscopy. The acrodynamic equivalent diam-
eter (AED) of particles was caleulated from
their dimensions, shape factor, and density.
This method is panticularly appropriate ©
wood-dust particles which are generally Jarge
and close to rectarigolar prisms in shape.
Persona) samples were coliected using the tra-
ditional 37-mm closed-face polystyrene/acry-
lonitrile cassette (CFC), the Institute of
Occupational Medicine (IOM) inhalable sam-
pler, and the Butlon sampler developed by the
Unjversity of Clacinnad. Total mass concenira-
tion resulis from the metbod described above
were in approximaicly the same ratios as those
from traditional long-term gravimettic samples,
but about an order of magnitude higher. The
particulate mass appears fo be concentrated in
1be rapge 10-70 ym AED, but with contribu-
tions from particjes larger than 100 pm AED in
65% of the IOM samples, 42% of the CFC
samples, and 32% of the Bufton samples.
Where present, these “ulira-large” particles
dominated the mass collected, contributing an
average 53% (range 10-95%), but significant
differences were stili found even afier account-
ing for their effect. The 10M and CFC sam-
plers appeared to operate in accordance with
previous laboratory studies, as they both col-
lecied similar quantities of particles at the
smaller size-ranges, Vp (o about 3040 pm
AED, and for larger size-ranges the CFC col-
lection was reduced compared to the JOM. The
Button sampler collected significandy less than
the IOM at most particle sizes. The Bution
sampler appears o sample less than the CFC at
smaller particle diameters, consistent with
same, but not all, relevant Jaboratory studies.

2292, :

COMPARISON OF REAL-TIME
AEROSOL MEASUREMENTS AGAINST
THE TIME-INTEGRATED SAMPLING
METHODS IN A WOOD WORKING
FACILITY. S. Erdal, L. Brown, S. Freels, L.
Conroy, N. Esmen, Umiversity of lllinois at
Chicago, Chicago, IL.

Exposure (o wood dust has been associated
with a number of health outcomes including
respiratory imtatton and nasopharyngeal can-
cer. (t is important to measore wood dust con-
cenlrations that are encountered in a workplace
to determine compliance and to provide neces-
sary input to hezith effects studies. The custom-
Bry exposure assessment tools used for aerosal
monitoring involve sampless, which provide
time-integrated measures of exposure.
However, samplers with the near real-time
capability have the ability to significantly
improve our understanding of tempora! distri-
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bution of workplace exposures. They also allow
assessmenl of speeitic activines in the work-
place, which result w1 high exposures. This
information 1s very useful for exposure reduc-
tion and risk management purposes. We con-
ducted a wood dust exposure assessment study
in a mid-size wood working facility using a
oumber of exposure assessment (ools at a static
sarpling location in the middle of the facility.
For lime-mtegrated measures of exposure, 37-
mm closed-cassette and a Marple Cascade
Impaclor were used. For near real-time meas-
urements, MIE's Persons! DataRam (pDR-
1200) was used. Sampling for total dust was
perfonmed on 10 different days in which differ-
ent activities by the workers were performed
(e.2., sawing, sanding, cutting). Sampling dura-
tion was four hours in each sampling event.
While the MCI tatal dust measuremenis vanzd
from 0.5 to 2.8 mg/m3, the 37-mm measure-
ments at the same location were in the tange of
0.2 to 1.3 mg/m3. The comparison of the time-
integrated data against the aear real-time data
for total wood dust revealed the imporiance of
obraining information on temporal distribution
of exposure, thus the need for development of
reliable real-time mogitoring wols and instre-
ments for aerosol monitoring in the workplace,
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223.

DENVER RADIUM STREETS PROJECT.
T. Mustard, Parsons, Deaver, CO; A. Sogue,
City and County of Denver, Denver, CO.

During the eacly 1900s, Denver, Colo., was
home to a radium processiag industry. The pro-
duction process created waste “tailings,” which
were lefi in large piles near the processing
plans. In the 1920s, radium processing was
discontinued and the tailings piles were aban-
doned. Over the years some of these piles were
used as fill and aggregate in sweet construction.
In the late 1970s, the U.S. Environmental
Protection Agency identified several Denver
streefs that had been constructed using the
tadicactive tailings. Denver’s Radium Streets
Project is comprised of nine street segments
totaling approximately 22 city blocks thal con-
tain low-level radioactive contamination in resi-
dential areas near downtown Denver.

The contaminants primarily copsist of patu-
ral radium, thorivm, urapium, and associated
dgughter products including radon gas. The
contamination associaled with these streets is
bound in the asphalt and poses a minimal threat
to nearby residents. It is a concern, however, to
city workers and contraciors who must exca-
vate the streets for vaderground utility projects.

The furst phase of demolition and reconstruc-
tion of two of the street segments (totaling {0
blocks) was initiated in 2003. The project
involved the removal of radiurn-contaminated

asphalt, curbs, and gutters; removal of man-
hales and storm drains; and the removal of up
to two inches of subgrade below all radium-
contaminated paving. The excavated contami-
nated material was contaierized and transport-
ed via trucks and ral cars to a licensed disposal
site i Idaho. The project work also included
air monitoring, soil sampling, site monitoring,
site security, traffic controls, ipstalling batrier
fence, surveying, and repaving.

Protection of neighborhoad residents as wel
as site workers was 2 primary concem during
this project. This paper describes the safety
procedures implemented to protect the site
workecs and nearby residents during street
demolifion and reconstruction.

224.

TONTZING RADIATION WEB-BASED
TRAINING. C. Duffield, U.S. Geological
Survey, Reston, VA.

The Nuclear Regulatory Commissiop and the
Occupational Safety and Health Admimstration
Training require esaployers to train employees
who are occbpationally exposed to ionizing
radiation. The U.S. Geotogical Survey and the
Department of the Interior University devel-
oped interaclive web-based training as a cost-
effective method of providing training for u
variely of 10nizing radiation users 10 many
locations. Employees take a basic module and
one to four ndditional modules ia X-ray
machines, naturally occwring radioactive mate-
dals, genera) licensed materials, or specific
ticensed marerials. The program macks pes-
formance and mejntains the training records.

2925.
UV RADIATION INCIDENT. O. Azpuru,
Boston Umversity, Boston, MA.

Situation: In April 2002, the Boston
Upiversity Oftice of Environmental Health and
Sofety (OEHS) received a cell from the BU
Occupational Hezlth Center alleging that sever-
al members of the women’s volloyball team had
developed redness and irvitation on their face,
eyes, and upper shoulder area after practicing
in an indoor gympasium, Upon further investi-
gation, OEHS determined that members of
other sports teams had also 2xperienced these
symptoms after spending fime in this gymnasi-
um; the Fencing Team did ot seem affected.
All equipment was kept in a comman storage
room and was routinely clezned using 2 “scrub-
free” cleanser. The teams ware advised ta stop
using thig cleanser.

Suspecting conlact dermatitis, OEHS
observed a full practice of the women's volley-
ball team in an attempt to identify the cause.
No cause was found that day; however, redness
and irmitation were observed on several leam
members. Samples were collected for
bioaerosols, 1otal dust, VOCs, etc; all were
inconclusive. Non-chemical/biological causes
began to be explored, including the pympasium
hghting.
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